FAK phosphorylation at Ser-843 inhibits Tyr-397 phosphorylation, cell spreading and migration.
Multiple stimuli promote the tyrosine phosphorylation and activation of focal adhesion kinase (FAK), which ultimately facilitates migration. Little is known about the effect of adhesion-dependent signals and cytoskeleton organization on the regulation of FAK phosphorylation at serine sites, or about the role of FAK serine phosphorylation in cell migration. Here, we show that FAK phosphorylation at Ser-843 is strikingly increased when adherent cells are removed from the substratum and held in suspension or by treatment of adherent cells with cytochalasin D, conditions that disrupt the F-actin cytoskeleton and promote focal adhesion disassembly. Notably, the increase in Ser-843 phosphorylation was accompanied by a concomitant sharp decrease in Tyr-397 phosphorylation. To further examine the cause-effect relationship between these two phosphorylation sites we generated Ser-843 phosphorylation-deficient and phosphorylation-mimicking FAK mutants. We found that mutation of Ser-843 to aspartic acid (FAK[S843D]) markedly decreased FAK Tyr-397 phosphorylation in integrin-stimulated cells. While the migratory defect of FAK-deficient fibroblasts was rescued by stable re-expression of WT FAK or FAK[S843A], stable re-expression of FAK[S843D] failed to restore the ability of the cells to migrate into the denuded area of a wound. Our results indicate that increased FAK phosphorylation at Ser-843 represses FAK phosphorylation at Tyr-397, thus suggesting a mechanism of cross-talk between these phosphorylation sites that could regulate FAK-mediated cell shape and migration.